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QUIVIRA NATIONAL WILDLIFE REFUGE

STAFFORD, KANSAS

NARRATIVE REPORT

Is GENERAL
A, Weather Conditionse
Headquarters
Month Snow Precipe. Precip. Ave. Precipe. Max. Temp. Mine Tempe
Jan. 6e2 " $380  G32m 68" 56° #2.6°
Febe 3els 2419 75 91 58 -1
March 7 002 0 1:21 86 9
May i 57 3690 98 33 “
July B.72 5.5 3.03 105 65 |
Sept. Sl 95 161 91 L5 '
Octe. 019 023 1033 90 25
Nov. i 0 36 77 12
Dece. bl 75 102)_1, 1'39 081 68 2
Totals 2L.36" 17.32"% To.,2m 23e03"Extremes IU;Q =10°

The official precipitation and temperature data were taken from the
U. S. Weather Bureau station at Hudson, Kansas except "Headquarters
Precipitation. Average precipitation figures are for the period
1931 - 1952, The year was the driest on record for most of South-
central Kansase The year could be summarized as being average re-
garding temperature but extremely dry and less than normal winds.
Late winter was normal with occasional blowing or spitting snow, ‘
followed by periods of sunshine. March was dry with above average
winds and perhaps foretold the moisture situation for most of the
remaining year. Sharp freezes on April 20 and 21 probably retarded
plant growth in the area. Rainfall was below normal during sprirg
and early summer. We received only liel6 inches of precipitation .
during the period March 1 - July 1, while normal precipitation totals I
11,30 inches for that periode The rain received was in the form of (
scattered thundershowers which sped over the area and did little to
relieve the dry topsoil conditions. July was hot with thirteen days
of over 100°; August was cools Over half of the year's rainfall, 8.L7
inches, was received during July and August and soil moisture again
was goode Thereafter, one of the driest falls on record followed
with only 1.18 inches of precipitation received during the period
September - November, a period normally yielding four inches of
rainfall., Temperatures were mild, extending "Indian Summer" on




These water units (1lha and b) received heavy waterfowl use until the
freeze-up in December. Up to 30,000 ducks were counted on this doue
ble unit., MB, 11/9/66

This unit (28) was constructed in 1965 but was not used until this past
summer and fall, It received heavy early duck use and will be one of
our more attractive duck feeding and resting spotse Units 30 and L8
are visible in the background at left. MB, 11/9/66
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into November. Partial relief from the drought finally came on
December 27 when eleven inches of snow yielded 1l.19 inches of
precipitations

Habitat Conditionse.

l. Water. Water conditions have been less than desirable for most l
of the year. Rattlesnake Creek flow was normal during the winter
and spring and the Little Salt Marsh held a normal amount of water,
This, however, is where normalcy ends. The contract on last year's
flood damage was not completed until the first week in May. Until
that time, Unit 5 (Little Salt Marsh) and Unit 7 (Brown Quarter)
were the only operable unitse The others were inoperable because

of direct flood damage to the dikes or damage to a control structure
feeding the unit. Upon completion of the repair contract we were
amxious to turn water into the units as the waterfowl nesting sea-
son was upon use By that time, however, Rattlesnake Creek flow

had dropped to less than 20 cfs due to the rainfall shortage ard
increased evaporation. Fldow in the creek diminished until July 7
when the creek dried up completely., ¥When we needed water the most
we didn't have it or couldn't make use of what we did have. At

the time of the dryup small amounts of water were in Units 5, 7,

10, 11, 1k, 20, and 28.

The creek was dry until approximately five inches of rain fell
during a two-week period beginning July 19. Rattlesnake Creek
flow was estimated at 100 cfs on July 22 at which time water levels
in the Little Salt Marsh (Unit 5, our main storage pool) had re-
covered sufficiently to turn some water to the other units. August
was cool and moist and Rattlesnake Creek flowed at around 30 cfs
for the monthe The entire inflow was used to fill and maintain
water units.

A dry September was a prelude to one of the driest falls on record.
Rattlesnake Creek flow diminished steadily to less than 5 cfs by the
middle of September. We continued to divert water out of Unit 5

to other units, however, as it was felt that water could best be

used in the more shallow units further north which are more attractive
to waterfowl earlier in the fall and winter before freezup., By the
middle of November, Unit 5 had been drawn down eighteen inches be=-
low optimum water level for that unit; however Unmits 7, 10, 11, 1k,
20, 21, 22, 23, 28, 30, and L8 had been filled and most were receiv-
ing heavy use by waterfowl.

By mid-November, as evaporation losses were reduced, Rattlesnake
Creek flow started to increase even though little rainfall was
received on the watershed. At that time it was decided to bring
the level of Unit 5 back to normal to prevent wave and ice damage
to the banks as the water level was below rip-rap placed around the
unite At year's end Unit 5 held an optimum amount of water as did
the above mentioned unitse. In addition, Units LO and 62 were being

-2-




A.

filled to encourage waterfowl to utilize crops in that area.

Twenty of the twenty-five developed water units were holding water
or filling at the end of the year. Planned development calls for
an additional twenty unitse.

The Big Salt Marsh, as yet undeveloped, held a favorable amount of
water until the summer drought, at which time surface acreage
shrunk to about half its earlier size. The July and August rains
replenished the Big Salt Marsh but it again shrunk until seepage
from the surrounding sandhills returned water levels to normal in
late fall. McCandless Lake, another presently uncontrolled lake,
went dry in July and did not hold water the remainder of the year.
North Lake held small amounts of water during the entire year.

Water level gauges are being installed on completed water units so
records may be kept prior to the formulation of a water management
plane.

2e Food and Cover. Food and cover were abundant for wintering
populations of waterfowl and upland birds. Ducks and geese made
heavy use of refuge maize and wheat fields and the quantity of

food seemed to be adequate. Particularly hard hit by the spring
migration of Canada geese was the winter wheat just north of Unit 5.
This wheat recovered nicely after the geese left, however, and some
of the best wheat seed production on the refuge came from these
fields.

Fall migrating waterfowl fed on about the same areas as did the
spring migrants, notable Unit 12, Unit 31, Unit L6, and Unit 36,
all farming unitse It is expected that other farming units will
receive increased use when future development brings water units
closer to them.

Food and cover for upland birds remains abundant despite the ex-
tremely dry conditions in the fall. Winter and early spring precip-
itation favored spring growth of upland grasses although the sumer
drought did hamper later grass development, Abundant upland food
and cover were present in the fall and early winter thanks to pro=-
per range management,

No artificial feeding was undertaken except to bait waterfowl to
the cannon net trapping sitese

II. WILDLIFE

Migratory Birds.

Geese. Canada geese numbered 7,500 at the year's beginning compared

to 2,900 at the same time in 1965, Numbers rose steadily until
16,500 were present at the end of February. Winter wheat fields




Unit L8, shown here in November, supported as many as 20,000 ducks
before the freezesup in December, This unit, constructed in 1965,
was first flooded this fall and promises to be one of our better
water units, MB, 11/23/66




just north of Unit 5 (Little Salt Marsh) were grazed heavily by the
feeding geese. Off-refuge winter wheat south and southeast of the
refuge also received goose-use. White-fronted geese arrived the

first week in February and peaked at 1I,,500 the last week in February.
The restless "specks" do not stay long at Quivira and were gone by
the first week in April as were the Canada geese.

The fall goose migration began the third week in September when a
lone Canada goose was sighted. Canada goose numbers were small until
a significant buildup started the second week in Novembere. The fall
Canada goose population peaked at 4,500 birds on November 30, Foul
weather then pushed almost half the geese south and owr year-end
total was 2,750 as compared to 5,200 last year. As usual this year's
wintering geese were primarily small Canada geese probably lesser
and Richardson's. It is interesting to note that Cheyenne Bottoms
Waterfowl Management Area, a state refuge twenty miles northwest of
Quivira, winters practically all large Canada geese.

Fall migrating white-fronts were conspicuous by their absence. One
hundred and forty-four were present on October 1l for the fall's

peak populatione Throughout the rest of the fall numbers varied from
one to thirteens This compares to a peak population of 408 the first
week of October 1965. Several hundred were present for a short
period of time at Cheyenne Bottoms, north of the refuge. Occasional
snow and blue geese were sighted with the Canada geese. January-
February banding operations netted 160 birds, all Canada geese.

Ducks. Mallards numbered 20,000 at the year's beginning as com-
pared to 66,000 in 1965. This 66,000, however, was the peak last
year while the peak in 1966 didn't arrive until the final week in
February when 89,000 were present. The spring mallard migration
pattern might be described as later and more intense than in 1965,

Pintails numbered almost 2,000 at the beginning of the year as com-
pared to 500 in 1965. Little buildup was observed until the end of
February when 100,000 were present. This compares to a peak of
62,000 at approximately the same date last year.

Other ducks migrated in their usual pattern, most species arriving

in the middle of March and staying on until early summere. Duck
nesting this past season was a disappointment, presumably because

of the lack of nesting habitat. Last year's flood left us only
two operable water units (5 & 7) in the spring and by the time the
repair contract was finished and other units were operable our water
supply had dwindled to a trickle (See Section Be, 1)s Production
was estimated at two hundred seventy birds, divided between mallards
and blue-winged teal. This is only a fraction of what can be expected
in the future.

The early migration of pintails and green-winged teal began in the

middle of Auguste Pintail numbers stayed at less than 1,000 until




mid-November when a slight increase was noted. Green-winged teal,

however, increased sharply in mid-September to a peak of 12,725 birds.

lLast year green~-winged teal did not arrive in significant numbers |
until late October as is usually the case., Mallard numbers increased
gradually to a peak of 83,000 on December 15. By that time most

other species had departed southward. The storm on December 27, which
dumped eleven inches of snow and froze all water except about thirty

acres on Unit 5, pushed some of the mallards out but by year's end

142,000 were still present.

Early migrants preferred to feed and loaf on the northern water
areas of the refuge and as the season progressed, moved southward,
mainly to Unit 5 (Little Salt Marsh). Ducks were content to feed
on flooded units until November 29 when they were first observed
feeding on refuge grain sorghum, Unit 12, adjacent to the Little
Salt Marsh, was used heaviest at that time, but, as wind and snow
toppled the milo in Units 12, 27, 31, and 36, making most of it
unavailable, the feeding ducks moved primarily to Unit L6 where
hardier stalks and a higher yield of milo provided a better food
source. In December, daily flights of mallards journeyed to grain
sorghum fields to the east and south of the refuges. The December 27
snowfall covered most of the off-refuge milo stubble and the feeding
ducks returned to unharvested refuge milos

The following graph illustrates duck and goose use during Quivira's
first ten years of existence.
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Millions of Duck Days-Use

One of the primary objectives of Quivira is to provide food and
rest for southward bound fall migrating ducks and geese. An in-
dication of the success of this mission is plotted on the following
graph which shows September - December use figures for Quivira's
first ten years.,

Waterfowl Use, Quivira NWR
1957 = 1966, September -
December period.
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Other migratory birds. Daily checks were made for the presence of
whooping cranes during their expected migration time but none were
sighted and there were no reports from the surrounding area.
Sandhill crane numbers and use greatly exceeded that of all pre=-
vious yearse Three to four thousand of the birds were present
throughout November and utilized mud flats, freshly filled water
units, pastures, wheat fields, and grain sorghum fields.

Migration patterns and peak numbers of other migratory birds did
not vary significantly from previous years. Of interest, however,

Hundreds of Thousands Goose Days-Use
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is the increase in small shorebirds over the summer months, notably
Baird's and least sandpiperse In spite of the adults present,
shorebird reproduction was scant with only a few young killdeer
sightede Mourning dove numbers appear unchanged although drought
conditions probably cut into the breeding populations Coo counts
are planned for this springe.

A new species was added to the bird list when a western grebe
(AFchmophorus occidentalis) was sighted on November 1 by Assistant
Manager Brownlee. Another sighting, presumably the same bird in
the same location, was made by Refuge Manager Darling on November 2.

Upland Game Birds.

The breeding population of bobwhite and ring-necked pheasant was
believed to be the best in recent years, although as yet we have no
formal census techniques. No flood waters were present this year
to hamper nesting and production was excellent for both bobwhites
and pheasants, The dry summer hampered seed production but upland
bird populations were probably not adversely affected. We emtered
the winter with probably the highest quail and pheasant populations
the refuge has yet experienced. No doubt there is some movement
off the refuge as upland game bird populations continue to increase.
Predation was minor and does not present a problem at this time.

Eiﬁ Game Animals.

White~-tailed deer are the only big game animals on Quivira Refuge.
No formal surveys are made but the population appears to have in-
creased considerably since the establishment of the refuge. BEarly
morning sightings are almost a daily occurance along the road ad-
jacent to Unit 5. Eleven bucks, nineteen does, three yearlings,

and seven fawns were noted in casual observations by Assistant
Refuge Manager Brownlee.during the period of March 1 - December 3l.
All animals appeared to be in good health. The refuge population

is estimated to be seventy-five animals, Although the refuge coyote
population is substantial, predation appears to be minimal.

Fur Animals, Predators, Rodents, and Other Mammals.

The fur animal population is low but will probably increase as

more water units are added. Beavers are already on the increase,

A colony has started on Unit I0b (Horseshoe Lake) and measures will
probably have to be taken to prevent their making a water distribution
system of their own. Beavers have also worked along Rattlesnake
Creek, the C-line canal, and around structure A-3 on the Little Salt
Marshe As water units become active and emergent vegetation in-
creases muskrats are expected to increase although the present pop-
ulation is not significant. Striped skunks are numerous and badgers
appear to be increasing. Occasional mink and long-tailed weasels

are sighted. Although coyotes are numerous, predation losses are
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small and no doubt these canines are helpful, at their present
level, in holding the rodent population in check. The southern
end of the refuge is only two miles wide; consequently a constant
on and off movement of the coyote population is possible.

Black~tailed jackrabbits are seldom seen on the refuge but there
are indications of increasing numbers on adjacent areas. Cotton-
tails are numerous and appear to be about holding their own.
Kangaroo rats are also numerous and present some problems by
burrowing into canal banks and around buildings.

Black-tailed prairie dogs appear to be increasing. Two more towns
were included in this year's land acquisition and four colonies are
now thriving within the refuge boundary.

Hawks, Bagles, Owls, Crows.

Eagle numbers were disappointing. Thirty-one eagles were present
at the beginning of the year compared to fifty-six bald eagles
and six golden eagles in February 1965. The largest number present
in the fall migration was nine bald eagles and six golden eagles,
both observations recorded on December 22, Little use was made of
the two traditional roosts; one located on the refuge, the other
adjacent to it. The majority of the birds are immature birds as in
the two previous years. The total number of eagles has decreased
rather than increased as expected during the last few years.

Marsh hawks and ferruginous hawks were abundant during the winter
months at the beginning of the periode Swainson's hawks were
present in their usual abundant numbers during the summer monthse.
Red-tailed hawks were present in small numbers during the summer
months and a few were present at the year's ends The fall hawk
migration was predominately made up of marsh hawks and sparrow
hawks. A few rough-legged hawks and ferruginous hawks were pre-
sent. An occassional prairie falcon was seen but no peregrine
falcons were observed.

Great horned and short-eared owls are sighted occasionally and the
population doesn't appear to have changed substantially. Burrowing
owls were abundant around the prairie dog towns during the summer
but the population characteristically dropped off during the winter
monthse.

The crow population appears to have significantly decreased. 1In
previous years it was not uncommon for several hundred thousand to
roost along the eastern boundary of the refuge. Such was not the
case this year nor did the number of crows present remain as long
in the area.

Other Birds.

Song bird mumbers do not appear to have changedes The Audubon




Structure DCwB, shown here under construction in August, is a box
culvert under the K«19 extension highway. Regional Office Ene
gineer Charlie Bostick (in blue jacket) inspects the progresse
MB, 8/12/66

This is structure DC«B a fter completione The metal culvert at
left drains the highway borrow ditch. MB, 8/30/66




Society Christmas Bird Count revealed thirty-eight species and
79,917 individuals. The complete list may be found at the end of
this report.

Ge Fishe

As all other water units were inoperable until summer, Units 5 and
7 were probably the only units containing fish. Channel catfish,
bullheads, and carp were abundant and it was a daily chore to raise
the radial gates leading out of Unit 5 to clean out the small fish
caught under the gates. The refuge is, as yet, not open to fishinge

He Reptiles.

Our only poisonous snake, the western massasauga, was seen frequently
during the summer monthse. Several were dispatched around the refuge
shop and Quarters Q-56. Bull and water snakes were common around
water control structures while garter snakes and hog-nosed snakes
were cormon on uplandse Ornate box, musk, and mud turtles are common
along the roads. Several common snappers, weighing in the vicinity
of twenty pounds, were killed whenever found. Soft-shelled turtles
were commonly seen during the summer months sunning themselves on
dikes and snags within the water units,

I. Diseasee.

Nothing to report.

III., REFUGE DEVELOPMENT ANDMAINTENANCE

A, Physical Development & Maintenance.

The third construction year was completed in October with the con-
struction of Units 4O and 62 and the Darrynane canal and associated |
structures. The Darrynane Canal is slightly less than four miles w
long. It extends from Darrynane Lake northward along our east 1
boundary and will supply water to six unitse In addition, the dike
at Darrynane Lake was revamped and water control structures in-
stalled for the new canal and Rattlesnake Creek which flows through
the lake. The twenty-five major water units now in operation have
a potential of 3,0l) surface acres.

Contract work commenced on March 9 to repair damage caused by the |
1965 floode Although it was a relatively small contract, the work |
was vital as most of our water units were inoperative because of -
the damage (See Section I, B, 1)s The work was completed in early
May.

Electric fences were erected and maintained to protect new con- |
struction from grazing cattle. As construction continues more raw |




The Darrynane Lake Overflow, shown here under construction, is
equipped with dropboards and will regulate the water level in
Darrynane Lake. Drainage flows into Rattlesnake Creek. MB

The new "Finn" mulch spreader operating on the newly constructed
Unit 62 dike, Five men are required to run the machine plus two
or three to supply ha y to its This year's operations consise
ted primarily of experimentation. MB, 11/23/66




The newly constructed Darrynane Canal supplies water to six units
in the northeast portion of the refuge from Darrynane Lake, Slopes
a nd dike tops were later planted with a grass seed mixture, No
water was available for release before the end of the year., CD,

9/2/66

Structure DC~A at Darrynane Lake will be the control structure for
the canal pictured above, MB, 8/30/66
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dikes and canals must be protected from grazing cattle by electric
fences as permanent fence construction cannot keep up with new dike
and canal constructione This year approximately fifteen miles of
electric fence were in operation requiring 179 man-days to erect,
maintain, and remove. It becomes debatable whether the benefits
derived from grazing particular units during the period between

new construction and permanent fence erection is sufficient to off-
set the output of materials and labor necessary to maintain electric
fences.

A "Finn" mulch spreader was procured in April for the purpose of
spreading hay mulch on new construction to prevent wind and water
erosion. This year's activities with the spreader were for experi-
mentation., A minimum of seven men is required to run the machine
and supply it with hay so labor restrictions have hampered its use.
Approximately 6,700 bales of native hay have been baled, both off
and on the refuge, and stacked at strategic locations along new
dikes and canals for future use in the machine., Three wagons were
bought and beds constructed for hauling the hay, A "Klodbuster"
was acquired in March to dress the dike and canal slopes prior to
grass seeding and subsequent mulching.

Interior permanent fence construction consisted of one mile to the
Unit 7 dike, one and one-half miles to the west and south sides of
Unit 39, and three-fourths mile to separate Unit 15, a grazing unit,
from Unit 16, a water unit. Preliminary work was started on two
and one=-quarter miles of boundary fence along the north side of
Unit 6l and the west side of Unit 79.

Part of the funds earmarked for flood damage repair was expended

to purchase and haul 3,140 yards of road surfacing material to two
miles of township road which were damaged by the 1965 flood waters.
A short road was constructed by force account from the headquarters
entrance road to the oil house and gas pump. The headquarters road
system was covered with 108 yards of clay-ball material.

In June and July, a system of sidewalks totaling 3,L73 square feet
was constructed between refuge headquarters, Quarters Q=261 and 262,
and the oil house. Clearing and grading was performed by refuge
personnel and the cement work by a local contractor.

Cast aluminum letters reading "Quivira National Wildlife Refuge"
and a cast aluminum "Blue Goose" were purchased and attached to the
front of the office buildinge. These attractive letters enhance the
office building appearance. An aluminum flagpole, thirty feet in
height, was acquired and installed at refuge headquarters. An
aluminum awning was also purchased and attached above the entrance
door at refuge headquarters.

Equipment repairs other than normal maintenance included a major
overhaul to the Dodge powerwagon, installing a rebuilt engine in

=] O=




A thirty foot flagpole was installed in front of the office builds
ing in early December. In addition, cast aluminum letters reade
ing "Quivira National Wildlife Refuge" and a cast aluminum "blue
goose" were attached to the front of the office building, MB,

1/13/67

QUJ VilRA

B

A close=up of the new aluminum letters and "blue goose". The patm
tern for the goose was furnished by the Washita Refuge and the
letters and goose were cast by the Metalarts Corpe, Milwaukee, Wis=
consine MB, 1/13/66
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the Ford tractor and rebuilding the transmission of the No. 12
Motor Patrol.

As water units became operational, flashboards were constructed
for insertion into the water control structures.

Plantiggs.

3. Upland Herbaceous Plantingse Sixty-five acres of sand dunes

and upland grasslands were seeded with a mixture of one-half pound |
weeping lovegrass, one pound sand love, and one and one-half pounds
blackwell switchgrass. This year's results were practically nil,

but should improve if adequate rain falls in the spring of 1967.

Fiscal year 1966 construction projects were also seeded with the

same mixture plus one-half pound of alfalfa seed.

e Cultivated Crops. Our 1965-66 wheat allotment of 500 acres

was utilized by farming 120 acres with refuge equipment and 380
acres under cooperative farming agreement. The frost on April 21
and the high wind and hail of April 29 damaged the wheat crop and
only a total of 1,300 bushels were delivered to refuge bins.
Farming Unit 12 was utilized heavily by feeding geese but recovered
nicely and yielded some of our best wheat. Unit L6 was again used
heavily by the geese. The 1966-67 wheat allotment of 600 acres in-
cludes U0 acres under cooperative farming agreement and 160 acres
farmed by refuge equipment. Much of the increase is due to newly
acquired farm land in the Rice County section. Two hundred fifty
acres of wheat were planted by the refuge staff, but ninety acres
will be plowed under for green mamre after the geese have left in

the spring of 1967.

Three hundred forty acres of grain sorghums were farmed under cooper-
ative farming agreements. One third was left standing in the field
for wildlife use. In addition, 160 acres of milo were farmed by
refuge personnel. This was an excellent year for milo after portions
were replanted following the April 29 storm which washed some milo
oute July and August rains were well spaced and a bumper crop of
milo was raised. Yields of fifty bushels to the acre were not un-
commones One=fourth of the milo planted by refuge personnel in

Units 36, L6, and 31 was harvested. The milo was cut in strips to
minimize winter wind erosion and provide landing strips for water=
fowle The stubble strips were later mowed to improve the runways.

As most of the present development is in the southern part of the
refuge, waterfowl use is correspondingly heavier there. Unit L6
received the heaviest use, followed by Units 31 and 36. Waterfowl
were not seen feeding on Unit 32 (Hess Quarter) during the fall and
winter and only once on Unit 27. The heaviest use on cooperatively
farmed milo fields occurred on Unit 12 adjacent to Unit 5 (Little
Salt Marsh).

The eight acres of Elbon rye planted in the fall of 1965 received
good goose use in the spring of 1966 and eight acres were harvested
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and yielded about sixty bushels. The plot was again planted this
past fall, In addition, fifty acres of strips not planted to wheat
on Unit 52 were planted to rye. This rye will be plowed under in

the spring of 1967 to make way for grain sorghum and fallow to estab-
lish a crop rotation on this particular unit, The Elbon rye received
little use during the fall and winter months because of the drought-
caused lack of green vegetations In normal years, however, Elbon

rye should be a good cold weather browse plant, .

Collections and Receiptse

1., Seed or other Propagules. Cooperatively farmed wheat harvested
from the 1965=66 crop brought 800 bushels to the refuge bins. In
addition, 500 bushels were harvested from refuge farmed fields.

Nine hundred bushels of refuge farmed milo were harvested and put

in the refuge bins for banding bait because of the short wheat crop
and the excellent milo crop. Wheat is usually used for baitinge

The refuge share of the cooperatively farmed milo was left standing
in the field for use as wildlife food. Two hundred pounds of
blackwell switchgrass and fifty pounds of a big bluestem-Indiangrass
nixture were collected as the refuge share of the grass seed harvest.

Control of Vegetatione

Mechanical control of vegetation consisted of mowing forty-five
acres of upland grasslands for control of weeds and to conserve
moisture. In addition, all canal banks and dikes were mowed to con=
trol weeds and promote the growth of desirable upland plantse. All
mowing was accomplished by refuge personnel using the Servis rotary
mower and the Ferguson sickle bar mower.

Ore hundred fifteen acres of salt cedar (Tamarix gallica) were cut,
either by hand or rotary mower, and the stumps treated with 2,4-D
butyl ester at an approximate rate of 50 1lbe A. E./acre, Diesel
fuel and water were carriers. Treatment took place from April to
June at all stages of growthe. Application was by power spray unit
or by hand spray unit in inaccessible areas, Kill was apparently
good at the end of the growing season; however some regrowth will
probably occur next year and continuing control measures will be
required. No chemical control was performed in 1965.

“pproximately five acres of Fremont cottonwoods (Populus fremontii)
and scattered Russian olives (Elaeagnus augustifolia) were controlled
by the same methods listed above. The cottonwoods were located
along the F-line canal and the Russian olives along Rattlesnake Creek
where it enters the refuge. Kill was apparently good although future
control will also be necessary.,

The following is a cost breakdown of 1966 chemical vegetative con=
trol,




Shades of the Wichita Mountains, This unregistered Texas longhorn
steer belongs to Glenn McMurphy, a grazing permittee. He is used
a s a lead steer to guide angus cattle to and from the pasture,
The cld boy, reportedly twelve to fourteen years old, has made the
trip many times. MB, 8/19/66

Cattle grazing is one of Quivira's many uses. These cattle belong to
Park Smith and were grazed under permit in Units 1L and 19« Six hun-
dred and six cattle were grazed on Quivira this past summer for a to=-
tal of 6,030 AUM's, MB, 8/15/66
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Iabor - 334 man hours $71),.00

Diesel fuel - 157 gal. @ ,135 21.20
2,4=D butyl ester - 10,5 gal. @ 3,70 38.85
Equipment operation 100,00

Total $ 87H.0 ;

Planned Burning.

Tumbleweeds were burned in the C-line canal on May 23. No other
planned burninge.

Fires.
There were no fires on the refuge or adjacent land areas. Fire
fighting equipment was maintained for readiness throughout the year

because of drought conditions,

IV, RESOURCES MANAGEMENT

Grazing.

Grazing units remained in good condition despite the dry seasone.

Two additional pastures totaling approximately four hundred acres
which were acquired since the 1965 grazing season were included in
this year's operations. One was in very good condition and the other
had less desirable grazing but cattle were already present when
acquired. A total of sixteen permittees grazed 606 head for 3,030
AUMs during the five month grazing period.

Haying.

Special use permits were issued to ten permittees who harvested
L98.6 tons of native hay. The yield per acre was comparative to
last year. Two of the permittees also harvested 33.7 tons of alfalfa
hay from fifty-five acres; insufficient rainfall reduced the alfalfa
harvest more than ten tons from last year,

Two informal contracts were made for cutting and baling approximately
ninety-three tons of hay for future use in mulching new dikes. This
hay was cut from a unit which is to be flooded and part of a haying
unit which was not cut by a permittee during the summer,

Other Uses.

Oil exploration and drilling activity increased during the year.
Areas which were formally considered unlikely for oil production

or had produced only dry holes, began producing by improved drilling
methods. A former dry hole in NWENWiSW: S1l, T21S, R11W was washed
down and became a producer at 3,110 feet in mid-July. However an
offset well south of this location in SWENWENWS Sec. 23 was consid-
ered a dry hole in mid-November as well as a location west of the
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producer and off the refuge. A dry hole was drilled in the SEZSE:

NW: Sec. 18, T21S, R1OW, the Rice County Section. A dr¥ hole drilled
in 1953 along the south end of the Bid Salt Marsh in NW—SE—SEL Seces 33,
T21S, R11W was washed down but it remained a dry hole.

The Raymond_011 Company drilled three successful oil producing wells
in SE} Sec. 21, T21S, R11W in the northern limits of the Big Salt
Marshe Each of these<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>